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COMX'LETE fiPEClFICATION. 
Improvements in or relating to Surgical Injecting Syringea* 

I, 3v^^ CovRXAxn, Dcniul Surgeon, o( 28, Aveuuc dc rOpeni, Piiris, Fmnce, 
do hereby dtxrlure the ualure of this iiiveutiou^ aitd in what luaiiner the cmnie 
- is to be jiertoriiied, to be iKirttcuhirjy ileMcribecl and ascertained, in and by the 
ioUowiug 8iiitL*ii>cnt 

& This inveiiUon r(*hi(f*.s to n nyritigr thai hu8 a ]UKiou .wiii<^h ojivruiinl by a 
mochuuhtal devirr and bj' ineunst o| which a progivasive ijuuutity of an anesthetic 
liquid for example that may if uecesimry be {j^niduated can be iajci'.ted at the 
desiiretl phire and at the riMjuirMl moment. Thiii jiM]>roved nyrbige can be used 
ill an^' niHc of hyi>oderiuii* injevtiou and }UirtM*ularly in dental oiiemtionH. 
10 ThiH syringe stinni^meni vaui )>e uiipHed wiUiout luuli'Hcatton to the " Ai^tra ^ 
and ** Imperial '! nj-ringcw now in use. 

For dental oi>er:ition» a^ lanieil out at the prest^ut time a hy})oderuue. infection 
' 18 effected in two ntagoN, the fir.st. couipriHiji«r the introduction and placMUg of 
the ueetlle, the second the injection of the whole or jiortion of tbc coateuUi of 
1& the syriui^c. 

For the fir<it phase the barrel ot the syriin^e is tow venie ally held like a {lencily 

between the thumb, the foieUnj^^rr and the middle linger. 

For tlie sepond pha»e tbc body of the syrbi},'e is hohl like a «Mj^ar Wtweeu the 

middle hnger and the forefiu^»r wliich are placed on the two grijis arranged at 
20 ^he eml of the luin^l of tiie nyringe, in ordc^r to enable a thumb placed on the 

piNtoii rod and acting thereon to apply ]>re8:$urc. 

The changen of ]KMition eltetttjeil l>y the ftugerM in order to jkisjs from the fu'flt 

<o tlie second ntiigc are fre<|uratly iittcuded with difficuMy, because the ]»ntieut 

may move and Uie incommoiled ojmrator cannot perforia thai o])eratioii aa 
25 precisely' and delicately m re<jnire<l, jiurliuularly in the ca^r of diploic and 

regional putietures, and when tiie ueedle is mouuteil on a bent rod, a roil that 

is rendered neceiuttiry for reaching a paii of tlie buccal ca%'ity that in not eatiil}'' 

accessible, or in iuacT>e98ib]e with u straight nml!e. Cousetpientiy the neeille 

may come out of th« ti»8ueti or break in them. 
30 In the second phase the syringe in not well placetl for effecting o long pressure 

and at the aame time following the instinctive resistant movements of the 

patient. 

The resistance presented by the tissues to the penetration of the injected 
liquid, sometimes necebsitates a jiowerful action of the thumb, nay even of the . 

3j jKilm of the hand, and it is not infrequently observetl that there iti a sudden * 
relaxation of the resistance indicating a laceration of t]ie tis^iues by the powerful 
pressure of the liquid, giving rise ro traumatic uccidents which are painful and 
serious. But independently of tliese traumatic accidents there is reason for . 
fearing accidents oi a toxical kind iu conse()ueuc*e ot the diffuaiou over a large 

40 6urface owing to the sudden irruption into the circulating stream* of a large 
quantity of anesthetic whei«as it ought to be injectetl into a very circnuiJM.-ribed 
space, and veiT gently that is to say progressively eo as to pro|Kirtiou the quantity 
of the anesthetic to the susceptibility of the patient. Fiuall}' a sudden inruslti 
of liquid under ])Owerfu] pressure causes intolerable pain owing to the fact 

45 that the tissues are already exeessively distended through the iuflammatiou. 
[/Vice %d.} 
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Injectiona into tlie diploe aud punctures for regioual anestheHin likewise require 
a very precise accuracy of position for tLe eyriugc. 
These practical necessities show, the advantage: — 

Ist of nolding the syringe in the position for the fimt stage tM> as to be always 
i^ady to follow llie putieut in his instinctive resistant movemeutsy because in 6 
that'position the syringe is' well in hand. 

2iid of injecting the liquid very slowly and j^rugressively proportionally to the 
susceptibility of the patient in order to prevent the liquid iruui being suddenly 
diffused in tlie tissues. 

The fiyriuge with automatic prugi-essire action that c-onstituteu the present 10 
invention eiisntcs tiic*8c ad\*antage8. 

Fig. I is n longitudiiuil Motion, llic ])istoa rod not being shown in section. 

Fig. 2 is an ead view of the top, the niilleil nut tliat is at the end of the I'od 
being removed. 

Fig. i( is a transverse section through in Fig. 1 showing the connection 15 
between the rud-ojiemting niechuuusui and the end A of the casing of the flexible 
shaft. 

Fig. 4 shows the end A of the casing of the flexible shaft. 

The c*yliiidriciil hotly 1 of the syringe which is of the usual form is provided 
with an external nipple 2, through which the needle 3 which may either be 20 
straight or beut runs. This needle is secured tightly und finuly by means of 
the cup 4 screwed on to tliis nipple. 

In this body 1 the piston in moved automatically and very slowly and forces 
into the needle {\ the anesthetic, or other liquid contained in the body 1 and 
which is to bo injected into the tissues. 26 

Into liic bmly 1 o])]Misite the uipplc 2 a small box 5 is screwed whidi contains 
the nieclnniism for operotiug the piston rod U of the syringe. 

This niiM'huiilsni I'OJisists of tin endless screw 7 fixed on a shaft 8 that projects 
from the box b uiid a helicoidal wheel U with a hub that is srrew-tbr^ndfHl 
to suit tlie pitch of the screw-thread of the piston rati ti. The external cylindrical 30 
side of this huh in held in the box 5 concentrically to the axis of the rcxl U by 
means of two discs 11 and 12 attached one to the bottom of the box d, tJie otlier 
to tbe interior surface of its cover 1^5. On to this cover a sleeve 16 is fixed by 
means of screw.s 14. The sleeve has a bottom 1(S iu which on ojiening is drilled 
which in piirtiall}^ circuhtr at 17 of and partially retrtilinenl sit 18 opposite flat 35 
jmrts 1!) of the piston rod (> which runs freely through it. This iqieuing acts as a 
guide lor the rod, and prevents it from turning. Jieyohd the bottom lU the 
piston rod is furnished with a milled nut 20 fastened on to it. 

The piston lod is screw-threaded over the greater part of its length, a part of 
the screw-threuded portion being i^emoved through two parallel flat surfaces 40 
formed on this roil. The flat surfaces 19 which surmount the screw^threadcd 
part Vi ore gfridtirited'for the purpose of ascertaining -ihe e^ent 4o-whi©lt the rod. . . 
is pushed into the eylindrictd Imdy 1. To tlie cylindrical end 21 of the rod a 
piston, for example metallic, is attached, w*hich has one or two ]>eripheral 
grooves as may be reciuired. The cylindriciil nipple 21 is lodged frcelj' in *45 
^lie corref<pondiiig hollow of the pinton 23 siiid a nin 24 cimnects this nipple with 
the piRton 22. This nmi-ri^id arnmpt^nieut of tiie piston on its rml is iniendeil 
to enable the piston to move to a .slight extent in the oyiiudricjil body 1 so as to 
prevent the wedging of the piston against the inside of Nhe Innly 1, which might 
'happen in c*onsequence of the slijjht play existing b^*twecn the gearings 7 and li. 50 

One of thv novel fesitures of tins wyringe, providetl with a niechanifsiUy ojM*rated 
piston c-unsists in the arningenient whereby the shaft 8 that controls the 
mechanism is in a plane jmnillel to the longitudinal axis of the sjTinge and is 
aiTanged i>erpendicularly to that axis. 

This arrangement is \ery important for during use the syringe is held bi^tween 55 
the middle finger and tbe fore-finger placerl at the height of the liox d on its 
projecting- surfaces, so that the ^ud A of the casting of the ivtury flexible shaft 
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of the cleciric motor for cxampk, connected fimly with the shaft 8 tliat eoutrola 
tbe syringe uicchuniMiu, partially HuppurtH litis 8yrii)<j^c uud tlius relieves the Land 
of the operator which is in no way lucomniotletl hy the flexible shaft, whilst it 
moves the syringe in any direction and the Iiand does not impede the rotary shaft 
5 of tlie flexible tlriving device. 

The Hrm though easily removable connection between the end of the flexible 
driving device and the o|>erating shaft 8 is eft'ectetl in the following manner: A 
^leeve 25 enlarged at the base at 2G is mounted loosely on the ring 27 ])laced at 
the point where the ishaft 8 projects from the box 5. ' On the sleeve 25 a s<:rew 28 

10 is placed between the box 5 and the ring 27. Tliis screw prevents the sleeve 
rotating loosdy or the rin^ 27 from se[>artiting therefrom. Tlie end A containing 
the flexible shaft is provided with a right angle gear as is common in deutiii 
drills and has a hollow driving member at the end which is adapted to engage 
the shaft 8. The end A i^ntuining the rotary flexible shaft is ]dnced o])ix>sito 

15 an opening 29 hi the sleeve 25 then slid into place so that the shaft 8 engages 
the hollow driving member and the end of the shaft projects from the oppasite 
end. At this moment a plate turninj>: aix>and the rivet 31 of the end A is 
pnshed towards ;the shaft in order that it« catch 32 may lodge in the annular 
groove 33 in the end of the shaft 8. This having been effected an angular piece 34 

20 pivoted at 35 on the sleeve 25 is turned down on the end A so that its pin 3U 
bears on the plate 30 and ]vreventfl it from coming out. This coupling of tho 
end A and of the shaft 8 enables the syringe to be ojierated by the flexible shaft 
irrespective of any movement of the 0|)craior's liand, and at the same time allows 
complete mobility in every direction for the ej^ringe withont impeding the normal 

25 rotation of the flexible sliaft and the oprating shaft 8. 

The i-otution of the shaft 8 i8 transmitted to the endless scit^w 7, to the wheel 9, 
and to its huh 10, causing the screw-threaded jxirt of the piston-i-pd of the Byriuge 
to move forwards and the piston 22 to force the li(]iiid contained in the barrel 
into the needle 3. 

30 The syringe filletl with liquid to be injeiilcd Iwing connecteil, as just ijtntcdi 
to the end A of the casing of the flexible 6hnft, the latter being not yet set in 
j-oUition, the said BjTringc held between the thii'd finger and the fore-finger which 
sire placed on the 2>rojecting surfaces of the box d, the oi)erutor puts the point of 
the needle 3 in tbe precise spot in ihe tissues where the anesthetic or other liquid 

35 is to be injected, without moving the hau^ but if uec*eBsary supporting the last 
two fiugei^s of the hand against the patients' teeth in order that the operator'8 
hand may easily follow the instinctive i^sistant movements of the patient without 
the operator having to fear that the needle may move and come out of the tissues, 
sets the flexible shaft in rotation which causes a i^tation of the wheels 7 and !l 

40 and the hub 10 and the pistojg to force the liquid slowly and progressively into 
the needle and tbe tissues. By stopping the rotation of the shaft of the flexible 
device at the required moment the injection is stopped. 

Instead of being entirely of metal the piston 22 may be lined with asbestos for 
example or be made of india-rubber. 

45 Having now particularly described and ascertained the natui^ of my said 
invention, and in what manner the same is to be performed^ I declare that what 
I claim is:— 

1. A sj^ringe serving for injecting into the tissues automatically, slowly and 
•gradually at the desired moment, a dcterminetl quantity of an anesthetic or 
SO other liquid, characterised by the arrangement of a tightly arranged piston 22 
movably attached by means of a pin to its rod, the said rod being screw-threaded 
over the greater part of its length and having two flat surfaces lU covered with a 
fecale, the said mi provided with flat surfaces being guided in a similarly shape^l 
opening in a sleeve 15 attached to a box 5 containing the gearing devices, placed 
55 perpendicularly to the longitudinal axis of the barrel 1 of the cylinder, in which 
the piston is moved rectiliueally, the scrcw-threadtsd part df the rod geariBg with 
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the 8crew kub lU of a lieli^oklal wheel that gears irith an endless si'rew 7 inouutcd 
ou a shaft 8 placed jjerpeudlcnlarly to the lougitudiuul axis of the tn'riuge, thii» 
shaft 8 being Het in rotation through its removable conneetion with the flexible 
ehuft operat^ by a motor. 

2. A syringe seryiug for injecting into the tissues uiitomaticuUy, slowly ami ^ 
grodiuilly, in »<!cordauce with Claim 1, characterised by the means for conueetiug 
rotary shaft 8 of the mechanism for actuating the piston with the end A 
containing the rotary flexible shaft said means consisting of a sleeve 25 mounted 



opposite to whi<:li the end of the flexible shaft is forced uii to the Mhuft 8 and liehl 10 
thereon by tlie turning down of an angular piece o4 pivoted un the sleeve 2o, 
and provided with a pin that prevents an oscillating plate 30 from (<ouiing out 
which is firmly connected with the end of the flexible shaft and ha^ a catch tK3 
ipncircling the circular groove US formctl in the end of the rotnr}' sluift 8 of the 
pnechanism; Uiis connection being readily detachable us described. 

Dated this 27th day of November, 1913. 




WllEATLEY & MACKENZIE, 
40, Chanceiy Lane, Loudon, W.C. 
Agents. 
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tCcdkiU: Mated lor His Mejestgr'a Btationenr Oi&cei by Love & Matooaisoa, LiiL— 1014. 
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